O-demethylation of codeine to morphine inhibited by low-dose levomepromazine.
Codeine/paracetamol (C/P) and levomepromazine (L) are frequently co-administered for the treatment of acute back pain, but the efficacy/effectiveness of this combination drug therapy has not been evaluated. The demethylation of codeine to morphine is catalyzed by the polymorphic enzyme cytochrome P450 2D6 (CYP2D6), of which levomepromazine (methotrimeprazine) is a known inhibitor. The aim of this study was to investigate whether low-dose levomepromazine inhibits the formation of morphine from codeine in a patient population of homozygous extensive (EM) and heterozygous extensive (HEM) metabolizers of CYP2D6. Our patient cohort consisted of 29 patients hospitalized for acute back pain who were randomized to a 24-h treatment with either C/P (60 mg codeine + 1000 mg paracetamol) four times daily or to L+C/P (levomepromazine 5 + 5 + 5 + 10 mg + C/P) four times daily. After zero-urine sampling (baseline), the treatment was started and urine collected for 24 h. Blood samples were later genotyped for the CYP2D6*3, *4, and *6 polymorphisms by the PCR (LightCycler system) and for the *5 polymorphism using long PCR, to identify EM and HEM and to eliminate CYP2D6 poor metabolizers. Urine samples were analyzed using the CEDIA immunoassay and gas chromatography-mass spectrometry after enzymatic hydrolysis of glucuronide conjugates. O-demethylation ratios of codeine were calculated as hydrolyzed (total) concentrations of morphine/morphine + codeine. Twenty-two of the patients fulfilled the inclusion criteria, of whom ten were EM (five C/P and five L+C/P) and twelve were HEM (six C/P and six L+C/P) for functional CYP2D6 alleles. In the EM group, the median O-demethylation ratio was significantly higher (P = 0.016, Mann-Whitney test) after the C/P treatment (0.092, range 0.041-0.096) than after the L+C/P treatment (0.031, range 0.009-0.042). However, there was no significant difference between these two treatments in either the HEM group [n = 12; 0.024 (range 0.011-0.042) vs. 0.026 (range 0.009-0.041), respectively; P = 1.00] or in the combined EM/HEM group [11 C/P + 11 L+C/P; 0.041 (range 0.011-0.096) vs. 0.030 (range 0.009-0.042), respectively; P = 0.122]. Our study revealed significant inhibition in the O-demethylation of codeine to morphine in homozygous EM of CYP2D6 treated with low-dose levomepromazine and codeine/paracetamol, compared to treatment with codeine/paracetamol only. No significant difference could be detected in HEM or in the mixed and heterogenous group of EM/HEM. In patients prescribed this drug combination, the amount of morphine generated by the O-demethylation of codeine may be insufficient for effective pain relief. The therapeutic effect of codeine in the treatment of acute back pain should be assessed with and without levomepromazine.